Introduction {#sec1-1}
============

Disabled children are of great concern to a family as well as to the society. When disability is discussed, particularly in children, about a quarter of chronic childhood problems are neurological in origin. Cerebral palsy (CP) is the leading cause of chronic disability in children,\[[@ref1]\] making them physically and mentally handicapped and socially aloof. The worldwide incidence of CP is approximately 2 to 2.5 cases per 1000 live births.\[[@ref2]\] In India, it is estimated at around 3 cases per 1000 live births; however, being a developing country the actual figure may be much higher than probable figures. There are about 25 lakh CP children in India as per the last statistical information.\[[@ref3]\] It is a symptom complex or syndrome condition rather than a single disease. It is an umbrella term encompassing a group of non-progressive, non-contagious condition that causes motor impairment syndrome characterized by abnormalities in movement, posture, and tone.\[[@ref4]\] In short, it is a group of symptoms occurring due to the involvement of musculature, sense organs (i.e. vision, hearing, speech, etc.), and the mind, including intelligence at variable extents. It can be caused by any of pre-natal, natal, and post-natal factors and the primary eventual pathology is any type of injury to the developing brain. Due to the non-progressive nature of the lesion, historically it is considered as static encephalopathy and excludes all the progressive neurological disorders.\[[@ref5]\] No effective treatment for the underlying brain damage has been formulated to date. All the sophisticated technologies and highly expensive and complicated therapies in the medical research field have failed to find a definite cure for this disease.

There is no similar disease or symptom complex in Ayurveda that is synonymous to CP. While observing the etiology and clinical features, the predominance of *Vata* is obvious, and this classifies this disease entity closer to *Vata*-dominant conditions (i.e. *Vata Vyadhi*). Whereas etiology is concerned, about 75% factors are prenatal in origin.\[[@ref6]\]

Causative factors such as inappropriate *Ritu*, *Kshetra*, *Ambu* and *Bija*,\[[@ref7]\] *Dauhrida Avimananat*,\[[@ref8][@ref9]\] (negligence of pregnancy craving), presence of *Garbhopaghatakarabhava*\[[@ref10][@ref11]\] incompatible *Garbha Vriddhikarabhava*,\[[@ref12]\] and improper following of *Garbhini Paricharya*,\[[@ref13][@ref14]\] may have undesirable effect on the fetus *in-utero*. These hamper the normal growth and development of the child and cause several diseases, deformities, and even death. The mentioned classical references provide an idea about some of the factors or events that result in the occurrence of such comorbid conditions, including CP. Preventive aspects are given more emphasis to limit their occurrence and this can be said to be the only way of coping up with diseases that have a higher prevalence with no definite cure option available.

The use of *Panchakarma* procedures and specific oral medications have been found to improve clinical practices and ongoing researches compared with only oral medication or physiotherapy Considering this, it is planned to study the effect of Abhyanga and Shashtika Shali Pinda Sweda (SSPS) along with internal administration of Samvardhana Ghrita in cases of CP.

Materials and Methods {#sec1-2}
=====================

Patients {#sec2-1}
--------

Patients of CP attending the Outpatient Department (OPD) of Kaumarabhritya, I.P.G.T. and R.A., Jamnagar were selected for the present study. Written informed consent was obtained from parents for each patient prior to the study.

Diagnostic criteria {#sec2-2}
-------------------

Children with complaints of spasticity or dysfunction in limbs and delayed developmental milestones and already diagnosed cases of CP were selected for this study.

Inclusion criteria {#sec2-3}
------------------

Children with CP upto 10 years of ageChildren with developmental delay and disability with mild, moderate, or severe degree.

Exclusion criteria {#sec2-4}
------------------

Children \>10 years of ageChildren with severe infectious diseases such as TB, meningitis,Children with any major congenital malformations such as Congenital Heart Disease (CHD).

Treatment schedule {#sec2-5}
------------------

### Group A {#sec3-1}

*Abhyanga* with *Bala Taila* (20 min) + SSPS (20 min) for 14 daysAfter 7 days of interval, the course of *Abhyanga* with *Bala Taila* + SSPS for 14 days was repeated.

Along with the procedures internal medication of *Samvardhana Ghrita* for 35 days.

### Group B {#sec3-2}

Internal medication of *Samvardhana Ghrita* for 35 days.

Posology {#sec2-6}
--------

Dose of *Samvardhana Ghrita* was determined by using reference of *Sharangadhara Samhita* after converting the ancient unit of measurement, i.e. *Masa* into grams.\[[@ref15]\]

Dose of *Samvardhana Ghrita* (according to age group of Patient- if required).
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### Shashtika Shali Pinda Sweda {#sec3-3}
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Pre-procedure {#sec2-7}
-------------

The rice is cooked in the decoction of *Bala* and milk until the consistency becomes similar to *Payasa*; after this, boluses (*pinda/pottali*) are prepared.

Main procedure {#sec2-8}
--------------

The boluses are then kept in the decoction mixture of *Bala* and milk in the vessel being continuously heated on stove. Sufficient heated bolus is massaged all over the body for sudation after *Abhyanga* with medicated oil. *Abhyanga* with *Bala Taila* was carried out for 20 min. Relay of warm boluses with cold ones should be continuously carried out for 20 min, with 10 min for each side. Before applying the bolus, it was checked for suitable temperature.

Post-procedure {#sec2-9}
--------------

After the massage, the paste of rice was gently wiped out from the body. The patient should be allowed to take rest at a place where there is no direct air contact and then take bath with warm water.

### Samvardhana Ghrita {#sec3-4}

"*Samvardhana Ghrita*" is described in the *Lehadhyaya* chapter of *Kashyapa Samhita*. The drugs were processed in ghee with the classical method \[[Table 1](#T1){ref-type="table"}\]. *Samvardhana Ghrita* is mentioned for the healthy and rapid growth of child, free of any disease, and for improving or treating the impaired conditions in those who are *Pangu* (lame), *Muka* (dumb), *Ashruti* (deaf), and *Jada* (idiot).\[[@ref17]\]

###### 

Ingredients of *Samvardhana Ghrita*
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Assessment Criteria {#sec2-10}
-------------------

Assessment criteria include motor milestones and GMFCS level for motor function level. Suitable scoring pattern was prepared for fine motor, language, and personal and social criteria for developmental milestones as below:

### Gross motor {#sec3-5}

Centre for Disease control and prevention (CDC) grading for motor milestones(a)Head holding:Grade 0 -- No head-holding at allGrade 1 -- Head erect and steady momentarilyGrade 2 -- Supine; lifts head when pulled up by armsGrade 3 -- Prone; elevates self by arms and chestGrade 4 -- Holds head steady when moved aroundGrade 5 -- Head balanced always.(b)Sitting:Grade 0 -- Not sitting at allGrade 1 -- Sits momentarilyGrade 2 -- Sits for 30 s or more leaning forwardGrade 3 -- Sits with the child\'s back straightGrade 4 -- While sitting, can manipulate a toyGrade 5 -- Raises self to sitting position(c)Standing:Grade 0 -- Does not stand at allGrade 1 -- Stands holding furniture momentarilyGrade 2 -- Takes a few steps, both hands holdGrade 3 -- Without support, can stand aloneGrade 4 -- Stands up, all by himself by throwing weight on armsGrade 5 -- Takes a few steps without support.Gross Motor Function Classification system for Cerebral Palsy (GMFCS) Level.\[[@ref16]\]

### Fine motor {#sec3-6}

Grade

0 -- No grasping at all/absent palmer grasp1 -- Tries to reach and holds thing with crude methods2 -- Tries to reach and holds things with good grip3 -- Transfers object from one hand to another hand4 -- Uses thumb and index finger and holds small object5 -- Uses end of thumb and index finger/neat pincer grasp.

### Language {#sec3-7}

Grade

0 -- Unable to speak or produce sound at all1 -- Marked cooing2 -- Monosyllable3 -- Bisyllables4 -- Two words with meaning5 -- Makes simple sentence.

### Personal and social {#sec3-8}

Grade

0 -- Absent social smile and recognition1 -- Social smile and recognition2 -- Recognizing mother3 -- Anxiety in front of a stranger4 -- Attachment toward a toy and displeasure on taking it away5 -- Resists if toy is pulled6 -- Mimicry, understands spoken words and responds in an appropriate manner.

Overall effect of therapy {#sec2-11}
-------------------------

Maximum improvement: More than 75% improvement of clinical signs and symptomsModerate improvement: More than 50-75% improvement of clinical signs and symptomsMild improvement: More than 25-50% improvement of clinical signs and symptomsNo improvement: Equal or less than 25% improvement of clinical signs and symptoms.

Statistical analysis was carried out by using the Student unpaired '*t*' test.

Observations {#sec2-12}
------------

Maximum (87.5%) patients were below 4 years of age. Among all the registered patients maximum, (62.5%) were male, 37.5% belonged to lower-middle class. As per obtained maternal antenatal history, infection was found in 12.5%, trauma in 18.75%, vaginal bleeding in 18.75%, hypertension in 31.25%, hyperemesis in 62.5%, and multiple pregnancies in 12.5% patients. Physical exertion and mental stress were observed in 31.25% patients.

Mode of delivery was normal in 56.25%, lower segment caesarian section in 18.75%, using forceps in 6.25% and vacuum extraction in 18.75% patients. Pre-term birth was observed in 25%, whereas full-term birth was in 75% patients. Maximum, 93.75% deliveries was conducted at hospitals. Low birth weight (LBW \<2.5 Kg) was found in 56.25% patients. History of delayed cry was observed in 68.75% of patients. Probable risk factors for CP and natal history components were observed in 16 patients of CP as follows: cord around neck in 6.25%, meconium aspiration in 6.25%, prolonged labor in 6.25%, birth asphyxia in 31.25%, septicemia in 12.5%, convulsion in 56.25%, fever in 6.25%, jaundice in 31.25% and hypoglycemia in 12.5% patients. 87.5% patients required hospitalization, 68.75% patients were subjected to resuscitation, and 31.25% patients required incubation.

The major complaints and other signs and symptoms of CP such as developmental delay in 100%, feeding problems in 93.75%, language impairment in 100%, vision problem in 62.5%, problems in 31.25%, and mental retardation in 81% of patients were observed. Spasticity in 93.75%, contractures in 62.5%, convulsions in 68.75%, behavioral disorders/autistic features in 12.5%, and abnormal movements were observed in 31.25% of patients. Impaired coordination observed in 100%, impaired consciousness in 43.75%, impaired orientation in 81%, impaired attention 68.75%, and poor head growth (microcephaly) were observed in 68.75% patients.

Maximum (93.75%) patients had spastic type of CP, whereas only 6.25% was found ataxic type of CP. Among 15 patients of spastic CP, 80% were of quadriplegic, 13.33% were of hemiplegic, and 6.67% of diplegic type CP. Mild symptoms observed in 6.25%, moderate in 12.5%, and severe types of symptoms were observed in 81% patients. History of recurrent respiratory tract infection was observed in 75% patients and 100% patients did not have bowel and bladder control. Common Gastrointestinal tract problems such as feeding difficulties were faced by 93.75% of the patients, and excessive salivation and constipation were observed in 62.5% of patients.

Positive family history was observed in 12.5% patients. History of consanguinity observed in 18.75%, fetal loss in 37.5%, and primiparity of the mother was in 56.25% patients. Treatment history showed use of Anti-Epileptic Drug (AED) in 68.57% and muscle relaxant in 43.75%. History of any surgery for spasticity was observed in 12.5% and physiotherapy was continued by 75% of patients, except for the course of this treatment including the follow-up period.

Result {#sec1-3}
======

Group A showed highly significant results (*P* \< 0.001) in standing, fine motor skills, language functions, head-holding and personal and social activities, whereas significant results (*P* \< 0.05) were achieved in the sitting parameter. Only one parameter, i.e. change in GMFCS level, showed insignificant (*P* \< 0.1) result \[[Table 2](#T2){ref-type="table"}\]. Group B showed highly significant results (*P* \< 0.001) in head-holding, sitting, fine motor, language, and personal and social activities. Standing and change in GMFCS level showed insignificant (*P* \< 0.1) results \[[Table 3](#T3){ref-type="table"}\].

###### 

Effect of therapy on assessment criteria in group A
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###### 

Effect of therapy on assessment criteria in group B
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In group A, improvement in muscle power and decrease in muscle tone were observed with highly significant results (*P* \< 0.001). Decrease in Deep Tendon Reflexes was significant (*P* \< 0.05) and increase in bulk was insignificant (*P* \< 0.1) \[[Table 4](#T4){ref-type="table"}\]. Group B showed insignificant (*P* \< 0.1) improvement in all four motor system components \[[Table 5](#T5){ref-type="table"}\]. In group A, 50% patients showed moderate improvement, 37.5% patients mild improvement, and 12.5% patients no improvement. In group B, 75% patients showed moderate improvement, and 25% patients showed mild improvement \[[Table 6](#T6){ref-type="table"}\]. Improvement in the clinical signs and symptoms indicates the impact of Ayurvedic treatment in CP.

###### 

Effect of therapy on motor system in group A
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###### 

Effect of therapy on motor system in group B
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###### 

Overall effect of therapies
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Discussion {#sec1-4}
==========

The greater number of male patients (62.5%) supports the higher prevalence in male.\[[@ref18]\] Mild increased prevalence seen in the lower middle class may be due to factors such as less health consciousness, unhygienic environment, and deficiency in proper antenatal and obstetrical care, which might have a probable relation to the higher incidence of CP.\[[@ref19]\]

Infections during the antenatal period can cause brain damage and CP. It is found that Toxoplasmosis, Other infections, Rubella, Cytomegalovirus and Herpes simplex (TORCH) and other infections in the expectant mother can injure the developing fetus and frequently associated factors, thereby leading to CP.\[[@ref20]\] Physical trauma to the mother during pregnancy is a strong antenatal factor of CP in children.\[[@ref21]\] History of vaginal bleeding during pregnancy in the present study supports the reported research data Vaginal bleeding during pregnancy is reported to be a significant risk factor for neonatal encephalopathy associated with birth asphyxia.\[[@ref22]\] Studies have also revealed the association between antepartum hemorrhage and CP.\[[@ref23][@ref24]\] A high incidence of fetal distress in labor has been recognized in chronic hypertension along with several illnesses, thereby providing a stronger correlation between increased incidence of CP and maternal hypertension.\[[@ref25]\]

Although no long-term follow-up studies have been conducted on children of hyperemetic women, few studies show that if hyperemesis lasts for a longer time or is/if left untreated, it may result in maternal nutritional deficiencies, dehydration, difficulty with daily activities, and physical and emotional stress of pregnancy on the body.\[[@ref26]\] These factors may ultimately disturb fetal nutrition *in-utero* and can also increase the possibilities of preterm labor, LBW of babies, intrauterine growth retardation (IUGR), intrauterine hypoxia, and other such conditions that are known causes for CP. In this study, hyperemesis was found in 62.5% of mothers and LBW of the patients was found in 60% of those mothers having hyperemesis. This observation supports the relationship of hyperemesis as a probable causative factor. The above-mentioned findings are better understood with the role of *Vata* and *Vata Prakopa* during *Garbhavastha*. Vitiation of *Vata Dosha* may hamper the growth of fetus in-utero and lead to LBW or other impaired conditions.

An increased risk of CP in multiple births was first described by Sigmund Freud. Earlier studies have established that there is a relatively higher risk of CP, i.e. five times for a twin and 12.7 times for triplets, in comparison to a single birth.\[[@ref27]\] In view of the current information about the etiological factors of CP and as reported by several studies, CP is more common in multiple births (twins, triplets, and quadruplets).\[[@ref28]\]

Physical exertion increases the risk for pre-term delivery and results in high incidence of CP among pre-term deliveries.\[[@ref29]\] In antenatal history, mental stress was observed to be equal to hypertension and physical exertion. This observation proves the role of psychological components (i.e. mental stress) along with other physical and pathological factors. One recent study conducted by Gressens has concluded that mild stress during pregnancy may increase the chances of a child being born with CP.\[[@ref30]\] Furthermore, it also stated that limiting the stress during pregnancy might prove to be a cost-effective way of reducing the emotional, social, and economic burden of CP. Observations and research particulars prove the role of psychological components in causing the abnormal outcome of either CP or other anomalous conditions.

Regarding the mode of delivery, earlier reported data suggests that obstetric events pre-disposing to birth trauma include instrumental delivery and vacuum extraction.\[[@ref25]\] Furthermore, researchers suggested that "noxious influences at work during conception, during organ formation, during intrauterine development" pre-disposed to difficulties in labor. Another research instigated and suggested that "Insults falling on prepared soil".\[[@ref31]\] These references are quite similar to the concept of *Bija* and *Kshetra*, which was raised by *Acharya Susruta* long back.\[[@ref32]\]

It is also that, prematurity is one of the two most important risk factors for causing CP universally.\[[@ref33]\] Observations of this study supports validation of this study and also commits the incidence of CP even in full-term infants.

The small number of CP cases in home delivery indicates that prior existence of pre-natal factors might be causing CP even in hospital deliveries. Home delivery is considered to increase the risk factors of CP due to factors such as non-availability of supportive care, improper management of labor, complication due to untrained midwives attending the delivery, and lack of all necessary measures for the prevention of infection.

Observed data for LBW supports earlier reports and confirms, that LBW is one of the two most important risk factors for CP.\[[@ref33]\] Delay in achieving respiration after birth may cause serious injury to the newborn brain by interrupting the oxygen supply.\[[@ref34]\] Research studies have been reported that babies who suffer a delay in the onset of respiration by 5 min or more stand a high risk of such injury leading to CP.\[[@ref25]\] Findings of natal history include probable risk factors for CP, which are established contributory natal factors for developing CP. Requirement of assistive medical care is expected for those patients having natal and perinatal insult or complications.

Common symptoms and associated conditions observed in CP were found in high number in this study. It may be due to the majority of spastic quadriplegic type (75%) in which strong association of these co-morbidities is found. Spastic CP is the most common type, occurring in 70-80% of all cases.\[[@ref35]\] The high occurrence of spastic type signifies its higher prevalence among other types. This observation supports the data regarding the prevalence of spastic quadriplegia being more common in India. Majority of the severe degree may be due to the higher number of spastic quadriplegic type of CP. It is considered to be the most severe type of all other CPs.\[[@ref36]\]

Positive family history of CP may be due to the contribution of genetic factors in the etiology of CP in about 2% cases.\[[@ref5]\] There is a 2.5-fold increase in the occurrence of CP in consanguineous families, which also increases the possibility of existence of recessive forms of CP is reported.\[[@ref37]\] Regarding fetal loss, the observed findings of this study are similar to those of a recent study that explored the correlation between abortion and CP from the data of more than four million births.\[[@ref38]\] There is no evidence for primiparity as a causative factor, except for older age of women who are at risk of association of CP.\[[@ref25]\] Furthermore, there are added possibilities of prolonged labor and improper attempt for bearing down efforts in primipara. Seizures occur in 35% of patients with CP.\[[@ref39]\] AED was continued to control the seizure activity as rapidly as possible and prevent seizure recurrence. Muscle relaxant and physiotherapy are the prevalent treatment options for the improvement in spasticity found in treatment history.

*Samvardhana Ghrita* has *Kashaya*, *Madhura*, *Lavana Rasa*, and *Madhura Vipaka*, which properties contrary to those of *Vata*. *Guru-Snigdha Guna* and *Tridosha Shamaka* properties further add to *Vata Shamana*. The primary cause of *Vata* was observed; the use of this *Ghrita* improves the *Vata* level, thereby improving the parameters and clinical signs and symptoms of CP.

*Brimhana*, *Snighdha*, and *Vata Shamaka* properties of medicines used in *Abhyanga* and SSPS are contrary to the vitiated *Vata*. Skin is considered to be the site of *Vata* (i.e. *Sparshanendriya*). These treatment measures when applied directly on the skin lead to the correction of the deranged functions of *Vata*, which in turn corrects the impaired functions.

Group A showed better results in improving motor system skills by improving muscle power, and reducing hypertonia and tendon reflexes. This shows a comparatively more beneficial outcome of the SSPS procedure regarding improving motor system components. Major impairment of motor system is occurring in CP patients. This can help in improving the quality of life of children with CP.

Conclusion {#sec1-5}
==========

No exact correlation of CP can be made with any disease described in modern text books. However, the role of *Vata* in etiology, disease presentation, and improvement places this disease entity closer to *Vata Vyadhi* or *Vata*-predominant condition. The selected Ayurvedic treatment modality is highly effective in relieving the signs and symptoms and thus reducing the disability in children with CP. In this study, both groups A and B have shown better results in improving the disease condition. More prominent outcome is observed in group A in improving the motor system components, thereby leading to a more effective protocol of combined treatment.
